The purified obelin was electrophoresed on 7 % polyacrylamide gels in Tris-glycine buffer, pH 8.3, containing 0.1 mM-EDTA. Gels stained with Coomassie Brilliant Blue showed a single band at the buffer front, which correlated in position with luminescent activity. This activity could be eluted from unstained gel slices by soaking them overnight in 0.1 mM-EDTA-lOmM-Hepes, pH 7.0, at 4°C.
(hydroxymethyl)methyl-2-aminoethanesulphonic acid] buffer which had been passed through a column of Chelex 100 to remove Ca2+, it was possible to measure Caz+ at concentrations from 0.1 p~ upwards, without the use of CaZ+-EGTA [ethanedioxybis-(ethy1amine)tetra-acetic acid] buffers, which may cause problems in interpreting results (Blinks, 1973) . Caz+ was injected from a plastic syringe and the rate of luminescence followed on a chart recorder. By using this sytem, it has been shown that univalent cations affect obelin luminescence in response to Ca2+.
Changes in intracellular free Caz+ concentrations have been measured, by using luminescent proteins, only in systems into which the protein can be micro-injected. Substances can be introduced into small cells by first trapping them in liposomes and subsequently fusing the liposomes with the cells (Papahadjopoulos et al., 1974) .
Obelin can be trapped by positively charged vesicles prepared from a mixture of lipids (Table 1) . Addition of CaZ+ to the liposomes stimulated obelin luminescence; this stimulation was greater after treatment of the liposomes with Triton X-100. The percentage of obelin activity which was apparent on addition of CaZ+, before treatment with Triton X-100, was smaller in sonicated liposomes, suggesting that sonication renders the liposomes more impermeable to CaZ+. The loss of obelin activity in the sonicated liposomes was paralleled by loss of total activity in the medium during sonication.
Comparison of the initial obelin activity in the medium with that in the liposomes gave an 'obelin space' of 5p1 per pellet. Similarly, the 'inulin space' was 1 . 2 4 per pellet for both sonicated and unsonicated preparations, suggesting that up to 75 % of the obelin may be bound to the positively charged vesicles. The total amount of obelin associated with the liposomes was approx. 10% of the initial activity in the medium. If 1 % of liposome-entrapped obelin could be transferred to other cells, there would be sufficient activity to measure Caz+ concentrations in the physiological range, if obelin with an activity of lolo or 10" counts was added to the initial medium.
We are greatly indebted to the Director and Staff of the Marine Biological Association Laboratory, Plymouth. We also thank Mr. M. E. T. Ryall. This work was supported by a grant the N atom being used for growth. Some radioactivity is incorporated into cell material under these circumstances, and the major labelled product co-chromatographs with phosphatidylethanolamine (Jones & Turner, 1971 ; Jones et al., 1973) . The formation of acetaldehyde, is accomplished by the sequential action of biodegradative kinase and phospholyase enzymes (Jones et ul., 1973; Faulkner & Turner, 1974) . The route and regulation of phosphatidylethanolamine biosynthesis from ethanolamine is the subject of this communication.
Erwinia carotovora (N.C.P.P.B. 1280) was cultivated as a routine on glycerol-ethanolamine-mineral-salts medium, and the incorporation of radioactivity from [2-I4C]-ethanol-2-amine into the cells was measured as described by Jones et al. (1973) Concn. of acetate(mM)
Fig. 2. Efect of acetate on assimilation of radioactivity from [14C]ethanolamine by Erwinia carotovora
Growth media contained [14C]ethanolamine at 2 . 5 m~, i.e. 35mg of N/litre, and acetate at the concentrations shown. The growth of cultures ( 0 ) and radioactivity in cells ( 0 ) was measured after growth was complete, at 28h after inoculation.
( Fig. 2) . When glycerol in growth media was replaced by glucose, pyruvate or malate, growth was good, but [14C]ethanolamine incorporation was markedly decreased. The products of [14C]ethanolamine assimilation were identified by solvent extraction and chromatography. Bacteria were initially fractionated by the extraction procedure of Roberts et al. (1957) . The labelled material appeared mostly in the 'alcohol-soluble' fraction, but partly in the 'alcohol-ether-soluble' fraction. Extraction of cells with methanol and chloroform by the procedure of Kanfer & Kennedy (1963) followed by t.1.c. on silica gel G with thesolvent systemchloroform-methanol-aq. ~M -N H~ (40:18:1, by vol.) revealed two radioactivecomponents. Avarietyof qualitative analytical tests and two-dimensional cochromatography indicated that the major band was phosphatidylethanolamine, accounting for about 90% of the radioactivity present. The minor band was of uncertain identity. Trace amounts only of phosphatidylserine, lysophosphatidylethanolamine and phosphatidic acid were found.
The location of radioactivity within the phosphatidylethanolamine molecule was of obvious interest. The base moiety was established to be radioactive by treatment with phospholipase D followed by t.1.c. Saponification of the radioactive phospholipid, followed by radio-g.1.c. of the methylated product, demonstrated that fatty acid residues were also labelled, accounting for about 75 % of the phospholipid radioactivity. The major fatty acids present were c16:1(39%), C16:O (27%) and C18:o (24%). When acetate was present during growth with [14C]ethanolamine, the proportion of radioactivity entering the phosphatidyl moiety was decreased without significantly affecting the labelling of the ethanolamine fragment.
The results obtained with E. carotovora suggest that, although growth with ethanolamine results in its deamination to acetaldehyde, much of which is excreted (Jones et al., 1973) , a significant amount is metabolized to fatty acids ViaacetateanditsCoAderivative. (Jones et al., 1973) . L-Asparaginase is found at high activity in E. caratovora (Cammack et al., 1972) but other N. sources may be deaminated less readily. Whereas N sources seem to regulate the metabolism of ethanolamine to acetaldehyde, the effect of acetate and other acetogenic C sources is likely to be the diluting-out of [14C]acetyl-CoA, derived from acetaldehyde, with non-radioactive material. Quantitative results suggest that the route from [14C]ethanolamine to the phosphatidyl base may not involve acetyl-CoA but may be more direct.
Experiments with a wide variety of bacteria showed that all those capable of using ethanolamine as an N source for growth (for which vitamin BIZ was sometimes necessary) incorporated [14C]ethanolamine into cell substance, but to a variable extent. Bacteria incapable of catabolizing ethanolamine, under a variety of circumstances, appear to be incapable of utilizing it biosynthetically.
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